The role of extracellular matrix in corneal wound healing.
During wound healing, cell migration, proliferation, differentiation, and enhanced biosynthetic activities are observed at the sites of injury. Interactions between extracellular matrix (ECM) components and specific cell surface receptors, such as integrins, initiate cascades of signal transduction leading to various cellular responses. This review will focus on the biological functions of several ECM components, such as osteopontin (OPN), tenascin (TCN), and lumican (Lum). The loss of OPN or TCN reduces macrophage invasion and myofibroblast differentiation in the healing stroma and is associated with the suppression of fibrogenic gene expression in response to injury sustained in mice. Gene expression analysis showed that the lack of OPN or TCN resulted in the inhibition of proinflammatory and fibrogenic gene expression. It has been shown that Lum also modulates cell adhesion, migration, and proliferation, thus contributing to corneal epithelial wound healing. Interestingly, OPN-, TCN-, or Lum-null mice had reduced Smad activity and epithelial-mesenchymal transitions. Smads are nuclear effectors of transforming growth factor-β and regulate transcription. However, it is still not clear as to how individual ECM components initiate the signaling pathway. We hypothesized that a cell surface receptor for these ECM components may mediate the matrikine functions of Lum. To identify the specific receptor for Lum, we developed purified recombinant glutathione S-transferase-Lum. Using this, we identified a potential receptor for Lum that modulated wound healing.